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(poor legibility] 
SPECIFICATION 

L Title of the Invention: Alkaline Battery 
5 2. Scope of the Patent's Claims: 

1. An alkaline battery, characterized in that expansion graphite is used as a con- 
ductive agent in a compound anode. 

10 

3, Detailed Explanation of the Invention 

This invention relates to an improved type of an alkaline battery. The purpose of 
this invention is to provide an alkaline battery which has excellent discharge characteris- 
tics and at the same time is easy to manufacture. 

15 When caustic potash or a similar aqueous solution characterized by a high boiling 

temperature is used as a battery electrolyte, manganese dioxide, silver monoxide, silver 
dioxide, hydrogen oxide, nickle oxide, or a similar oxide is often used for the active sub- 
stance of the anode, while amalgamation zinc is used for the active substance of the cath- 
ode. However, a very urgent objective presently is that the discharge characteristics of 

20 these active substances need to be improved. 

The key point being that the discharge characteristics of the substances presently 
used need to be improved to enable their efficient utilization, said objective — seen from 
this perspective — also relates to the efficient utilization of active substances used in 
conductive agents. 

25 Incidentally, although the crystalline graphite or acetylene black form of conduc- 

tive agents is presently used, both of these agents are characterized by specific deficien- 
cies, and thus it could not be said that their performance is satisfactory. In other words, 
while crystalline graphite per se is characterized by a low electric resistance, because the 



« 
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contact resistance between the particles is high, the internal resistance of the anode com- 
posite is not low enough. On the other hand, although the resistance between the particles 
of acetylene black is low thanks to its structure, the formation characteristics of acetylene 
black are extremely poor, which is a defect preventing its efficient use in battery electro- 
5 lytes. Furthermore, these problems will not be solved if the crystalline graphite is used 
jointly with acetylene black. 

In view of the above described problems, this invention provides an alkaline bat- 
tery which enables excellent discharge characteristics and is easy to manufacture, by us- 
ing a conductive agent in the anode substance for which expansion graphite is used in an 
10 alkaline battery. 

For the expansion graphite used as a conductive agent in accordance with this in- 
vention it is possible to use graphite containing expanded surface layers in the carbon 
lattice, for instance by using a smoke generating nitric acid with graphite, or concen- 
trated sulfuric acid and concentrated acetic acid, chromic acid and concentrated sulfuric 
15 acid, perchloric acid, chromic acid and phosphoric acid, or a similar oxidizing agent can 
be applied during an oxidation treatment in order to generate a compound structure be- 
tween the surface layers of the carbon lattice of the graphite. This can be followed by 
washing with water, or the product can be heated as is to at least 100°C, for instance by 
subjecting it to heat until a temperature of 350°C is reached, causing the compound 
20 formed between the layers of the graphite to gasify. 

Also, because this expansion graphite displays intermediate characteristics with 
acetylene black and graphite, it has not only extremely good compressibility character- 
istics, but is also characterized by a much lower electric resistance than crystalline graph- 
ite. In addition, because it also absorbs electrolyte well when such a product is used as 
25 conductive agent, a anode compound can be formed easily from this product in order to 
improve the discharge characteristics. 



JP 56-128,578 - Page 4 



It is possible to utilize only a small amount of expansion graphite that should be 
used for the conductive agent as compared to the amount of crystalline graphite that was 
used according to prior art In a common type of an active anode substance it is possible 
to use approximately 5 ~ 20 parts by weight of this agent per 100 parts by weight of the 
active anode substance (the terms parts will be used hereinafter in this meaning). In 
addition, it is also possible to use a conductive agent which has a small amount of 
crystalline graphite added to the expansion graphite. 

An exemplary embodiment of an alkali manganese battery LR according to the 
invention is explained hereafter. 

Table 1 shows how an anode compound that was molded to cylinder shape by 
applying molding pressure to an anode compound in the form of a powder at 2 t/cm 2 . 
Table 1 shows the number of defective items per 1,000 items of anode compound formed 
in this manner. 

As evident from Table 1, anode can (2) was filled with anode compound (1) 
obtained in this manner, which was introduced into a separator (3) having the shape of 
a cup made of vinylon rayon paper or vinylon paper, etc., was curled inside the opening 
[illegible] of anode (2). After impregnation with electrolyte, the compound was mixed 
with carboxymethyl cellulose, polyacrylic acid, or a similar electrolytic solution in order 
to create a gel, which was dispersed in amalgamation zinc to create [illegible, probably 
cathode] agent (4), and the internal part of separator (3) was filled with it Gasket 8, 
containing rubber ring (5) as well as cathode collecting rod (6) and cathode terminal plate 
(7) inserted in the gasket was placed on top of anode can (2); after attachment of anode 
terminal plate (9) and annular insulation plate (10) the outer part of can (12) was caulked 
with resin tube (11) and sealed, creating the inner structure of a sealed manganese 
alkaline battery. 
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The amount of composite powder used to form the composite anode is shown in 
Table 1, along with the amount of electrolyte injected in the anode composite and the 
resulting discharge times measured when performing continuous discharges of said man- 
ganese alkaline battery at 20°C and 10 Q. In addition, the electrolyte used in this case 
was an aqueous solution of caustic potash containing 5.2 weight % of zinc oxide dis- 
solved in 35 weight % of caustic potash. 

As follows from Table 1, when battery A, in which expansion graphite was used 
as a conductive agent, was compared to a conventional battery type B using the 
crystalline form of graphite, fewer defects occurred in forming the anode composite, the 
amount of electrolyte absorption by the anode compound was higher, and also the 
discharge performance was excellent. 

Moreover, this invention is not limited only to the present example of a 
manganese alkaline battery, it can be applied with optimal results also to other types of 
alkaline batteries, such as a mercury, silver oxide, silver dioxide or nickel batteries, etc. 

4. Brief Explanation of Figure 

Figure 1 shows a sectional view of an exemplary embodiment of a simple man- 
ganese alkaline battery according to this invention. 

(1) ... anode composite agent 

Patent Applicant: Hitachi-Maxell K.K. Company 

Representative: Akira Miwa, Patent Attorney 
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Table 1 
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Amount of composite powder used to form the anode composite (g) 
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Number of defects per 1,000 items of anode composite agent 
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Amount of electrolyte injected in the anode composite (g) 
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CIIUETSU GRAPHITE WORKS CO.. LTD. 



CHARACTERISTICS OF GRAPHITE FOR ALKALINE BATTER Y 



1 









CA : 6A/)I1QI 


CA-7D/IUai 


CA-K 


. KS-15 


— — — 

0SP-10AS 
















/inai 




Fixed Carbon 


<%) 


99.39 


SO. 38 


9123 


99. 2G 


98.95 




Ash 


(%) 


0.11 


0.13 


0.22 


0.01 


a 14 


*- c 


Volatile Matter 


<%) 


0.50 


0.49 


0.55 


0.70 


a 9i 




Moisture 


(%> 


0.40 


O30 


a 10 


0.10 


0.40 


Dulk Specific Gravity 




0.117 


0. 160 




0.205 


a 079 


Specific Surface Area 


(nf/g) 


ltt7 


225 




12.5 


2a4 








2.B8 


2.9G 




a 19 


.198 


r-o 

«3 


Dc* 


G/m) 


an 


0.60 




7.92 


9.1)6 


O 


Do. 




12.35 


14.54 






22.84 


i- 

ex. 


MV 




7.09 


a 03 




a 98 


1Z 10 


llysis 


Fc 


(ppsD 


25 


24 


75 


50 


108 


-c 


Mo 


(ppia) 


< 1 


< 1 


< 1 


<0.5 


< 1 


to o 


V 


(piwq) 


< 5 


i 5 


<5 


4 


<5 




Cr 


(pfioi) 


<5 


< 5 


< 1 


1 


11 


O. w 
S C 

*— CO 


Cu 




< 1 


< 1 


<] 


2 


< 1 


3 

Or 

















THIS PAGE BLANK (uspto) 



